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1.0 INTRODUCTION

This plan documents the SCI Systems, Inc., Huntsville Division Quality
Assuranco Program for the Solar Maximum Mission (SMM) Instruments, The

SCl Quality Assurance Program is based on the requirements outlined in
NIIB5300,4 (1C) and complies with the requirements of GFSC Document #5MM-300-01,
All inspections defined in this plan will be performed in accordance with SCI
quality procedures and instructions, process specifications, drawings, and

acceptance test procedures prepared by SCI to fulfill contractual requirements,

This plan reflects the specifics necessary to fulfill the quality assurance

requirements of the SMM Instruments hardware fabrication., The program will:

(a)  Demonstrate recognition of the quality aspects of the contract and an

organized approach to achieve them,

(b) Ensure that quality requirements are determined and satisfied throughout
all phases of contract performance, including preliminary and engineering
design, development, fabrication, processing, assembly, inspection, test,
checkout, packaging, shipping, storage, maintenance field use, flight

preparations, flight operations and post-flight analysis, as applicable.

(c) Ensure that quality aspects are fully included in all designs and are

continuously maintained in the fabricated articles and during operations.

() Provide for the detection of actual or potential.deficiencies, system

incompatibility, marginal quality and trends or conditions which could



result in unsatisfactory quality.

() Provide timely and effective remedial and preventive action,

Existing procedures will be updated and new procedures generated, as required,

to comply with contract requirements.

Objective evidence of inspections and tests performed by SCI will be readily

available to the delegated DCAS representative. Reference Appendix A for a

list of documentation and where it is used in the inspection flow.

NOTE: SCI Quality Control Procedures and Instructions referenced herein comply
with the requirement-. of NHB5300,4 (IC)., These documents are used for
the control of hardware and reliability as referenced in applicable sec~

tions or paragraphs of this plan,



2.0 QUALITY ASSURANCE MANAGEMENT

The SCT Quality Assurance Program is administered by the Quality Assurance
Manager. ‘The Quality Assurance Manager reports directly to top management,

thus assuring that SCI quality requiremcnts-are not compromised or influenced

by other contract related functional departments. SCI's Quality Assurance
Program is based on a total inspection effort of each phase of the program from
product design thru delivery. During contract performance, the Quality Assurance
Manager will be responsible for assuring adherence to the program plan. This
effort will be accomplished by management actions outlined in: Preproduction
quality assurance; process quality control; assembly quality control; quality

verification and audit.

2,1 ORGANIZATION
SCI's Quality Assurance bepartment is organized to be independent of influence
from other operational departments of the company and reports directly to the

Vice President of Government Programs,

''he responsibility of the Quality Assurance Department is to establish quality
standards and practices; provide quality procedures and instructions; and insure
product compliance to contract quality requirements, The assigned responsibility

of the department is applied by means of the following functions:

(a) Support other SCI departments having product related tasks with a quality
system that will insure product integrity from the receipt of materials

to delivery of the end product.



()

()

(d)

{e)

(£)

(g)

livaluste quality requirements and establish a quality program, inclusive
from development through delivery, sufficient to maintain these require-

ments,

Participate in the program reviews to provide for adequate quality

planning,

Review product documentation and drawings to insure proper quality
requirements are invoked and that proper revision level control is

maintained,

Provide receiving, in-process and acceptance inspection and testing
on all manufactured products, and witness testing of 3CI-built equip-

ment to be used in the manufacturing process.

Provide a system for corrective action and disposition of defective

materials.

Create and maintain a system for analyzing the SCI quality program
through:
- Internal Audits

- Cost of quality data and reporting.

Figure 1 illustrates the SCI qualitly assurance organizational structure,

showing areas of responsibility.
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2,2 TRAINING
81 uses trained and proficiency certified personnel to implement this

Quality Assurance Program.

(a) Certification of Personnel. Bxamples of processes requiring training

and certification are soldering, welded circuitry, cleaning and plastics
applications (potting, molding, foaming, etc.), Qualification and testing
of personnel are described in the SCI Training Program Manual, Certified

personnel are issued a certification card and certificate,

(b) Recertification of Personnel, Recertification is on an annual basis, as

a minimum, in ac¢cordance with SCI's Training Program Manudl or for any

onc of the following interim conditions:

(1) Interruption of work period exceeding thirty days, or as designated
in the Training Program Manual.

(2) Techniques introduced which require new skills,

(3) Reason to doubt proficiency or workmanship,

{c) Records. Records of the training, testing and certification status of
personnel is maintained., Records are audited by quality assurance to
indicate the performance of all personnel., Recertification and retrain-

ing are required should performance become substandard.

2.3 - QUALITY INFORMATION

Records of all activities relating to the product quality is maintained by quality

assurance, These include purchase orders, part screening data, vendor performance,



in-process inspection records, shop performance and evaluation, corrective actions,
operutor tralning and certification, material review/material review board actions,

seceptunce test data, monthly manufacturing shop performance evaluations and scrap

cost,

2.4 QUALITY ACTIVITY

ggggggééogégg ;ggggggngggng?a shall be available for review by MSFC ox the

(a) Audit findings.

(b) Policy changes and key personnel changes within quality assurance,

(c) Quality trend reports,

(d) Quality cost records,

(e) Training schedules and accomplishments.

() Monthly manpower expenditures and percent task completion,

(g) Test and inspection plan (to be included in the manufacturing program
plan),

(h) Major program and hardware problems, their solutions, and remedial and

preventive actions,

i) Performance relatiﬁe to nonconformances, inspection and test activity,
and material review aetivity including charts, tables and narrative
analyses in order of hardware manufacture.

(1) Procurement activities relative to supplier selections, performance and

significant supplier-related quality problems,



3.0 DESIGN AND DEVELOPMENT CONTROLS

3.1 TECHNICAL DOCUMENTS

SCI will establish, document and ensure compliance with design control require-

ments and quality criteria during all phases of contract work, SCI technical

documents such as specifications, procedures, drawings, fabrication and planning

documents and process sheets will be developed and will include, as applicable,

the following information:

(a) Characteristics and design criteria necessary for procurement, fabrication
(including assembly)} and inspection and test operations,

(b) Characteristic tcivcances.,

SCI quality assurance personnel conduct document reviews of drawings and specifi-
cations prior to release for production. The purpose of this review is to assure
compliance with all quality provisions of the contract and that internal SCI
quality policies are not compromised. Drawing and specification review will be
.in accordance with Quality Control Procedure (QCP) 4.C1 Drawing, Specification

and Test Procedure Control,

The identity of the drawing and specification releases for each production order
is indicated in the appropriate drawing number and revision letter blocks on the
work order, route sheets and other asso;iated documents. Inspection is required
to assure that production drawings and specifications used correspond to the

route sheet revision block information furnished by planning.



3,2 QUALITY SUPPORT TO DESIGN REVIEW

SCI quality assurance personnel participate and recommend changes in the program
design reviews to ensure that designs permit and facilitate producibility,
repeatability and inspectability and that related quality considerations are

ebtained,

Quality assurance maintains records during design review to establish history
for inspection planning. Areas under consideration will bz critical product/

process characteristics and parameters, materials and parts,
Quality assurance approves, by signature, final design and all contrdctual changes.

Quality assurance participates in the establishment of reliable parts and materials
and is an active member of parts and materials control board as outlined in the

reliability section of the program plan,

3.3 CHANGE CONTROL

All changes to documents such as drawings, test procedures, pfocurement documents,
engineering change orders (ECO), process specifications and production work orders
are reviewed and approved by quality assurance personnel prior to implementation,

Quality assurance verifies approval of the changes by customer prior to implemen-

tation on any affected article of the SMM Instruments hardware._ All changes will

be reviewed and approved by quality engineering, as specified in QCP 4.0l Drawing,

- Specification and Test Procedure Control,

The effectivity of the above change points will be defined by serialization and

10



part number change (when there is an cffect upon "design definition'), All

changes of hardware or materials is inspected to verify the compliance and con-

figuration of the change,

11




4.0 IDENTIFICATION AND DATA RETRIEVAL

Records of all activities relating to product quality are maintained by quality
ussurance, ‘These include purchase orders, traceability data, part screening data,
vendor performance, in-process inspection and test records, shop performance and
evaluation, corrective actions, operator training and certification, material
review and/or material review board actions, acceptance test data, monthly manu-
facturing shop performance evaluations and scrap cost. These records are avail-
able for customer on-site review upon request, Rejection notices include all
pertinent data required to effect corrective action, Reference to reject notices
is Included on inspection records to indicate disposition. Records are retained
for three ycars unless otherwise directed by the contract. Quality records are

retained as specified in QCP 1,03, Quality Records,

Traceability of the product is maintained throughout the operation by utilizing
inspéction travelers, assembly work orders, shop travelers and other documents

to identify equipment status of all phases of manufacture. All stamps are traceable
to the individual, Traceability of all items will be performed as specified in

Qcp 6.02; I'raceability,

12
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5.0 PROCUREMENT CONTROLS

5.1 GENERAL
SCI is responsible for the adequacy and quality of all SCI purchased or supplied

articles, materials and services,

5,2 SELECTION OF CONTRACTOR PROCUREMENT SOURCES

All procured supplies, processes or services are obtained from sources which

are acceptable to SCI quality assurance and/or MSFC, A list of approved suppliers
is published and maintained by quality assurance based on a monthly review of

supplier performance records.

Quality assurance surveys of subcontractor's facilities are performed when the.
nature of the procurement demands a quality assurance system evaluation. All
suppliers of material for use in the SMM Instruments hardware will be required

to mdintain an inspection system in compliance with contract requirements. These
reqﬁirements will be employed'at the supplier's facilities when articles cannot
adequately or economically be inspected'upoﬁ receipt. Major subcontractors will
be required to submit quality assurance plans to SCI for approval in accordance
with NHB5300,4(1C) and GSFC Document #SMM300-01, Quality control requirements are

imposed thru the procedure definition of QCP 5.02, Control of Procurement Sources.

5,3 ~ PROCUREMENT DOCUMENT CONTROL

Each Purchase Order issued by SCI for application on this Contract will be re-

viewed by a Quality Assurance delegate prior to issuance, Quality Control

Procedure 5,01 "Purchase Order Réview” will be used and defines the review

Procedure,

13



Procurement documentation quality review begins with a review of a preliminary
Requost for Purchase (RP)., The RP is developed to assure accuracy and complete-
ness of the formal Purchase Order. The RP is reviewed for technical require-
ments such as specification type, grade and revision level, complete nomencla-

ture and part number,

Quality Requirements (Terms and Conditions) are developed by Quality Engineer-

ing during a review of the Contract Ref, Quality Contrc!l Procedure 3,01 "Contract
Review", A checklist is prepared and distributed to the Quality Control delegate.
Standard Q & R terms are applied to the RP as per SCI Form No, 840-116, "Quality

L Reliability Terms for Purchase Orders', After the RP is processed, the formal
Purchase Order (PO} is reviewed prior to release to assure all requirements of the

RP were transferred, Contract number is correct and the selected supplier is approﬁed.

Quality Terms and Conditions as stated on the P,0, contains provisions for:

a, Configuration Control (changes)

b, Purchased Raw Materials and Chemical and/or physical test results,

¢. Raw Materials used in purchased articles - also availability of
test data or detailed analysis on Materials to Contractual Speci-
fications or requirements,

d. Age control and life limited products,

e, Identification and data retrieval.

£, Inspection and test characteristics and date retrieval,

g, Inspection'and Test records for availability or retension of - and
as specified,

Special Instructions such as preservation, packaging, packing and shipping or
supplementary testing will be included as a note in the body of the PO and will

define the specifics required, -

14



SCI SYSTEMS, INC.

8620 South Memorial Parkway - Huntsville, Alsbama - 35802
Telephone 205-881-1611
FIGURE 2 (Sheet 1 of 2)
OUALITY & RELIABILITY TERMS FOR PURCHASE ORDERS

The foltowing turo apply sy ndu ated an tha fuce of the Purchase QOrder. H you cannpotl mast any spphicable term, notily the responnible
SCI Buyer immudiately.

50unce (NSPECTION,

1.
2.
3.

The Government reservins tha tight 1o ingpect any of oli of the mutorials included v this order at the suppliar's plant.
S| rosorves tho right to anspect any or all of the materials included in this order at the supplisr’s plant,

Gavernmant Sputes Insportion  Governmont inspection iy required prior to stupment from your plant. Upon rocaipt of this
arelor, promptly notily the Govermiment MNopresentotive who normalty sorvicas your plant so that sppropriate planning for
Governmant Inspaction ean bo aciomplnhed. The Government Ropresontative shall also be notifiod foriy-mght (48) hours in
advanen of the time articlas 01 matoriat ata roody for Inspection or test, Supplise shall furnith Government Raprasontativa with
with bluoptint and specifinations nacostary for inspoction.

NOTE: Governmmnt Spurce Jnspoection doos not rolieve the suppliar of the responssility for 1the product meosting ull applicable
spucthennigns.

aClI SUI_J.lL_I!_JE!III_!-__Iltlfl Al work per{ormed undar this order iy subjoct to buyer's snspoction or test at the vendor's plant  The
Ly or's reprasantniive gy alect (o purtorm ingpeeton ar 1e1t sither on e random basis ar fo the axtent of one hundred {(100) por
cont lipection b any nvent, when the vermis) e resdy for tinal Inspection or when gracrical, sevanty-two {72) haurs in advancae,
natity tha 5C1 Quainy Contnl Nepartmpnt thet sourco wnspoction is nesded.

Govarpmant Iiapecuion st Destination:  All moterials and services provided on this order aro subject to Governmaont Inipection at
dostinution

SERTIFICATIONS

Thrua 13) copias af ooch enrtificatior dacument specified batow sheli accompany each shipmeht, Certifications shall be signed by
a responvbie mamber of the vendor's firm.  Each certification shall identify the S5C1 Purchose Grder and shall identify tha pary,
sarial numbar, lot or 1ens covoered by the certification, Material received withouty cartification will be rejectod and returned at
vendor's expanse.

a. Ganoral Compliance: By the arceptance of this purchase order, sellar sgrees that matorials and/or finithed paris shall be controlted
ond tosted in accordonce with and will meot specified purchase order requiremants and ipecifications and the spplicable rocords
ara on hlae subjbct 1o oxaminatan,

7. Parithably Rew Matoniasis: The vondor shail includa the mategrial type, candition, lot or batch number, spacification, manufacturer,
dito of manufacture, and Jhoell hie oxpiration date on all porishable raw materlel certifications,

8. Specifie ggmnllnnco. Thu vondar shalt certify thet all matoriels, procesios, snd Linishad {pems supplisd undar this ordar were in-
spuctod, tastad, snd found 1o comply with the requiremonts of this arder. Inspection and tggidata shall be maintained and ars
subjoct to SCI't examination. i

0 Matarial Test Reports: Tho vondor shall submit a chomlical and physical test report with sctual test deta fur tha materisls shippod
undnr this ordor.

10. Dimansional Data. Rocorded findings on all critical dimansions shull be submitted, Critical dimensions ere dofined os those dimen
sions which would have an advarse utlace on the noxt highar assernbly 1l tolerance ara not maintained.

11. funLu‘g_n_n_l Test Raparts: Whan tunctionasl tests aro specifiod by this order or by the design documentation, tha actual tast results
shall ba submitted. A copy of tha tust procedure shall be submittad with the tirst report on oach typoe of itemis) purchased undar
this ordgor, unloss spocifiod athorwite in design documantation,

12 Funcpgnal Test Proceduie: Tho functions! tesi procedure to be followed 1n functionally testing the [tem purchated to detstmine
i1ts compliance with Junctioaal requicemants sholl ba submitted for approval fot later than thirty (30} days bafars use st the
vindor's plant.  All changos shall ho submittad bofore usa on products delivered under this order,

13, Jmpoction ond Test Pran: Arn cnspection and tost plan for control of articles furnished in accordance with this purchass ordor shail
be prepurea ano tpeciligally written to outhne thoe product flow from receipt of materials through tabrication, assembly, and test
operntions.  The plan will galwne the inspaction points throughout the manufactuning tequonce and describe what, whers, and
whaon spection will ba unplemented to. control the producet including procedures to be used, Two {2) copios of tho plan shsll be
forwarded 10 the buyer within {l1tuen (15} days after date of order.

14, Quality Contral Plun-  The vendor's Quohty Contrel Maonual or equivaient shall be sutimitted for review. The roview will ba for
Indiconian of adnquate planning 1o assure goneral product quality and for conformance to applicabla program speciflcations.

15.  RAgllability Plan: The veador's Reliability Manuai or equivalont shatl ba submitted for reivew. The reviow will be for Indication of
adoquate plannig to pssure gannral product ralisbility and for conformance to spplicebla program wpecifications,

PROGRAMS

16, inspaction Program {Dopartrmont of Dsiensel; The vandor's inspection program shait be in accordanca with Specification
MIL 1-45208A, “lImspuction System Fequiromonts'.

7. Impaction Program ENASA). Tho vundaer's inepoction program shail be (n accordance with NASA Quality Publication NHE 5300.4
(IC) “inspuection Sysremn Provisions for Suppliers of Space Materials, Parts, Caomponenty, and Services™,

8. Quality Control Program \Depurimont of Dofonsel: The vendor’s quality program shall be in sctordanco with Spectficonion
MIL QuBLBA, “Quality Program Rugwirgmants'.

19, Quahty Awsutance Program INASA)  Tho vendor’s quality progrsm shall ba in sscardance with NASA Rstisbliity and Quatity

Assuranca Publication, NEU 53004 LIB), “*Qunlity Program Provisions tor Space System Contractors™.

15
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FIGURE 2 (Sheet 2 of 2)
20. Dwnter ot ditnbmitr Quabity Progeam Raourimonts:

1. Quality Program provisians stated haren shall govarn eporating systems or dealers and distribyutors t¢ atsure that materints and
parts mast SCE Dosign, Quality and relniad contragt requiroments.

2. The suppline shall ensure that material wis manufaciurad, inspectad pnd 1e5tad In accordance with SC| requirements. Supplier
procuramant documaents shall roquire that his 10urces agres to conform 10 the producy assurance quality system spocified by
SCI purchseso order

3. MIL/FED 5TD moatoriol such at AN, JAN and NAS sholl be obtained from Feders) Oualitiod Products List {QPL) s0urces.

4. Supplier Stock Contrel shall assure that materisl guelity (s veriticd and maintained, ftems shall ba from currant production
and traceable ta the date ruceived. Supphior sand product Jdontity markings shali bo as required by drawings snd spocificstions.
Unless identiuns aro specrbnd by KCI, supplier part puimbers shall he wsed. Specip! tests of serraning necessary to substantiste
confarmence 10 SCI roquiremnnts shall be recorded. Nonconforming matorial shall be sogragated and withheld from delivery
to SCl. Items rejngtnd by ather customors shall ngt ho submitied to SCI unioss nagotiated in odvance. Limited life matarisl
shall be marked, itored pnd contralien as raquired by drawings snd specitications,

6. GCorpctive Actlon by the manalnacturer shali be availebla through the suppller upon request and shall Includa & failure enalysis
raport and alt nfforts Necassary to remaedy tha ¢auto and provant recurrance,

6 Documaniation such at inapaction records and test reports, a8 well a3 that roquired by drawlngs, spacificatlons snd procure:
munt documents, shell be furnishead upon raquest,

7. Product Protaction shald comply with handling, prau;vallnn. packaping and shipping requiramants, and practices thall ensure
that aripinel quality is maintained. Commercial practices thatl not be coniidared to relieve the supplier of the rasponsibility 1o
10 awura dalivery of mieterial in scceptable condition,

CONTAOLS
21. ﬂc_fkman_g_!_l.i_p_: All Htoms en this ordor shall bo fabricatad and finishad in a thorough, high guality, workmanship tika manner,

*
2. Part Identificntion! Ah 1tems suppling under this orger shali ba identified with cemplete nonmenclature and part numbers in
accoraanca with MIL-STD-130 or 81 spocifiod.

23, Castingldontification; All castings shall be identlfied by a permanent part number and conflguratios or by a method that wiil give
complote tracaabllity of chamical, physical anafysis and heat trest, The iduntification shell renisin leglble atter machining or
surface finish. .

230, Calllnnl. Physical und chamical tost data of raw matarials used in tho fabrication of articles furnithed on this purchase order, do-
nminn the appliceble hoat numbor, batch numbar of date of manufacturar of matarialy, are to ho supplied with each shipmant,

-4, Pracess Controi: The vendar shall maintain contral end spproval of all manufacturing and inspection procesies used in the pors
tarmanes of this order. The vondor shall maintaln objective ovidance of process qualitication in accordance with appliceble
wpecifications.

25. Confugumllon Control: The vondor agreos nor to make any changus in his part at any time in the {uture which would sffect physi-
cal or funciional intorchangoablitty, rollabliity, or rapair and maintananco opaerstions unfoss his part numher [dantification is
changad.

2G.  Colibratlon Control: The vandor shell control the celibration of all maasuring and testing devices apainst cortifiad standards trace
‘stity 1o the National Bureauy of Standards. The cellbration program shall confarm to Specitication M(L-C-45662, “'Calibration
Syttun Requiramnnts',

27, Matarial ﬂuvmw The vandor e nutharized 10 conduct formal matarial reviow on conditions Qf Funor noncenformances in itamis)
‘on th 1 ortor urcv'dnd the contractor has snd usos o Matarist Reviaw System approved by the cognizont Govarnmeht Represants-
tive,  Minor nonconformitios aro dafinad as thote conditions which do noy adyersely sffect fumsction, relisbllity, safoty, intar-
changquatility, or bacic objrctivas of the contracr, All othor noncdartormances shall be cigssifled 'as major and shall requiro SCI's
opproval, SCI rasarves the right of disapprovet ot ol} Matunisl Reviow Board dispositions, Coplas of alil MRE actians shall be ship-
ped to SCI with the concernad item.,

28. lmnnnhnn Rata:  One (1} copy of the item diawing or spplicable catalog pogo shall accarmpany parts for racsiving {dennticntion

and IﬂlDEClIOH

b [‘,_n_ckbg!r-gi_ Tho material shall be packaged in containdrs bearing the selfar's part number and, i1 any, applicabile * AN, “MS", or
other stundard part numbor, Matatlais oro to be shipped irt cantainers in keaping with good commargial practices to prociudo any
damage bying ineurred during shipping snd storags 8t buver’s plant. Each package sholl be Joentified with the SCI Purchase Order
Numbor on the outside,

30, Traceability: Al iturns furnished on this order shell bave gecimertation on fiin for st lease throa (3) years after delivory to parmt
tmcuahllllv Trom tha delivarad item sk thruagh it mandtactur? eod inspoction 16 the procuiament records on s constituerit
patts and matensls, Thewt racords shait o sufficient to prove canfarmanco to all applicab « spacifications snd drawings and shall
provian means Inr idanttyshy ol hbe ems, Gertitisations nf Cosnpiiancs must state Lot numhber({s) and/or Date codels} or other
mntheeds of tratudierhty previousy aapravntl by 501 Quaity & Hellotnlity,

at. Daw Mutgriat ldontiloation  Av raw matariat supphan o this ordas muet be wdontifiud with tha applicabte mucHiratEon. tvne,
mmi-lmn &n M DL OF OF fnauridls

31s. Phytical ant chamiial 1ast datn of raw materkad usee an the f ricuticn of arvcles on thes purchase order, donoting tha manufas
turer ol materisls aod yoor gedar ombur aro o be suiiniied with noch shipmaent,

31h Physir ol andl esieal Test datn ol FAs motaraly user an can Dbnsatees £f BEUcees L8 tns oufehase ordur, Juenating tha mnnulnc
tirenr o inptard andd your ordie bumbor shall bo remenes os Hie by the sunpher {or o Lapod ot threa () yadrs

2. ¥ Bay Inspoctions A mabenal shalt Be cubjerted to X Roy Inspaction. Thit X-1av number shall bp markad on the matsrial wher
a0 rugiend by spacifieaions. X Hay phatographs idenulying part and pesitos shall bo tubmitted te SCI Systenis, Inc,

a3 Led Contral Lot sdentifientyar numbes shall bo supphior with mater. al_ tospaction records/dota tratesble ta the lot idantifica
tmn shal) ho uvmlnhln or reunsL, ' .
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5.4

CONTRACTOR QUALITY ASSURANCE PERSONNEL AT SQURCE

Quality assurance personnel, with approval of the Contracting Officers Repre-

sentative (COR) will be assigned at subcontractor or supplier facilities when

deemod necessary hy the Quality Assurance Manager or when one or more of the

following conditions exist!

(a)

(b)

()

(d)

(e)

(£)

In-process or end-item controls have such an effect on the quality of
the articles that the quality cannot be determined solely by inspection

or tests of the procured articles at the contractor's plant,

Verification tests are destructive in nature and the quality cannot be

verified solely by inspections or tests at the contractor's plant.

Iinvironmental or test equipment required cannot be feasibly and

economically reproduced or made available at the contractor's plant,

Past performance of quality history of the subcontractor or supplier is

marginal,

Qualification testing is to be performed by the subcontractor or

supplief;

Articles or materials are designated for direct shipment from source

to the procuring installation or using site.

Personnel assigned at subcontractor or supplier facilities conduct appropriate

quality assurance activities to ensure that the articles or services supplied .

17



comply with applicable requirements.

SC1 will provide a list of duties, responsibilities and authorities of the
assigned quality assurance personnel to the delegated DCAS

representative at SCI, If both Government source inspection personnel and SCI
personnel are utilized at a supplier's facility, the listing will also be made

available to the Government quality representative at the supplier's facility,

5.5 GOVERNMENT SOURCE INSPECTION
The delegated DCAS representative at SCI will be consulted prior to placement
of procurements to determine the need for Government Source Inspection (GSIY},

All materials are re-inspected upon receipt, regardless of GSI acceptance.

When GSI is required, PO's will include the following statement:
"All work on this order is subject to inspection and test by the
Government at any time and place, The DCAS quality represen-
tative who has beén delegated NASA quality assurance functions on
this procurement shall be notified immediately upon receipt of this
order, The DCAS representative shall also be notified forty-eight
(48) hours in advance of the time articies of materialé are ready for
inspection or test',

All other orders shall include the following statement:

"The Government has the right to inspect any or all of the work
included in this order at the supplier's plant,"

18



S.0 RECEIVING INSPECTION SYSTEM

All production supplies and articles are inspected upon receipt to determine
whether thoy meet specifications and PO requirvements, Each article is inspested
in accordance with instructions furnished to receiving inspection by an inspection

characteristic card.

Copies of PQ's, drawings, specifications, or other appropriate documents are

made available to the inspection operator to recieve and inspect the articles,

vidence of acceptance is denoted by an inspection stamp on accompanying documents,
taps, labels or containers appropriate to the type of articles and the quantity

involved.

Nonconforming articles are identified and segregated from conforming itéms, and

controlled per QCI 8.009,

Physical and chemical test reports and/or cértifications are verified for
conformance.and accuracy prior to acceptance by inspection. Laboratory tests
shall be required only oﬁ matefials not properly identified by supplier, in-
house materials where identification is lost for critical materials or where
there is some reason to question Vendors Certification., Each piece of material
will be identified with a permanent mark upon receipt and upon division, When

required by



R

tho contract or purchase order, test specimens of raw materials are provided with
fahricated articles for verification tests, Receiving inspection is conducted to

this procedure as delineated in QCP 6.7 °, Receiving Inspection,

Age-sensitive material is controlled by tag identification of the material upon
receipt, This tag identifies material to the PO, date of manufacture and date of
expiration, Age requirements are based on the manufacturer's recommended shelf
life or SCI procurcmnet specifications, Age-sensitive material is identified and
controlled by QCP 6.06, Inspection of Potting Compounds, Adhesives and Other

Perishables,

Componants are inspected in accordance with detailed receiving inspection procedures
prepared for each classification of incoming material. The materials are measured
and tested to determine conformance to all contract requirements as outlined in SCI
screening instructions, Materials are physically inspected for general workmanship
acceptability. Certifications and stamped receiving reports are retained in the
Receiving Inspection files. Nonconforming material is routed to a withhold area

to be returned to the vendor, A record of the result of the recieving inspection
is retained on each vendor's history record. This record includes purchase order
number, number of pieces rejected and disposition of rejected parts, Procured com-
ponents will be.lot»sample inspected in accordance with MIL-5TD-105, implemented
by QCP 6,04, Single Sampling Procedu:e and Tables for Inspection by Parameter,

The use of statistical sampling will be limited to receiving inspection only.

Acceptable articles are identified by acceptance stamping of the container, packagé

or identification label, The pait number, source of procurement, purchase order

¥
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number and certification or test report identity is retained with the stored arti-
cles.  Accepted material to be used in the fabrication of SMM Instruments hard-

ware will be stored within a controlled aren,

Quulity assurance audits are conducted at random intervals in each area, An
audit checklist is used to conduct the inspection to assure age control, part
ldentification, storage environment and good material handling practice, Audits

are conducted in accordance with QCP 6,08, Facilities and Stores Audit,

5,7 SUPPLIER RATING SYSTEM
SCI's supplier rating system provides the information necessary to assure materials,
assemblies or services purchased are adequate to meet the requirements of SCI and

its customers and is covered in QCP 5,02, Control of Procurement Sources,

The system is comprised of the following control elements:
{1) Control of procurement sources
(2) Vendor rating analysis

(3) Corrective action and follow-up

All procurements by SCI are from approved suppliers listed in the approved

suppliers! list (ASL) published by the procurement control section of quality

engineering.

- An analysis of supplier performance is made from receiving inspection reports
forwarded to the data processing center., The resultant electronic data processing

(EDP) report listing receivables, rejections and rejection percentage is reviewed
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and processed by quality engineering for supplier trends, problem areas and resul-
tant corrective action, Supplier performance data will be available as a section

of the gquality activity.

Written corrective action is forwarded to the snpplier based on the above analysis,
Continued poor performance or non~response to corrective action requests results
in the supplier being disapproved as a source, No procurement will be made from
o disapproved supplier without prior approval of the SCI Quality Assurance Manager

and the delegated DCAS Quality Assurance Representative,

5.8 POST-AWARD SURVEYS OF SUPPLIER OPERATIONS
SCI will schedule and conduct post-award surveys of suppliers based upon:
(a) Criticality of items being procured.
(b) Known problems or difficulties,
() Supplier quality history,
(d) Supplier fabrication and testing capability,

(e) Remaining period of supplier performance,

Bach survey will include examination of operations and documentation to determine
compliance with established requirements as well as an examination of articles and

materials to verify the effectiveness of the supplier's quality system,
A summary of survey results will be documented, including problem areas'discovered,

with recommendations for timely correction and preventation of deficiencies as well

as recommendations for follow-up action,
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5.9 COORDINATION OF CONTRACTOR-SUPPLIER INSPECTIONS AND TESTS

SCI will coordipate with selected suppliers to ensure compatibility of supplier
inspoctions und tests with SCI inspections and tests of the procured article or
material, SCI will also provide technical assistance and training for suppliers

as necessary,

"

5.10 NONCONFORMANCE INFORMATION FEEDBACK

SCI will rapidly feed back to suppliers, information concerning supplier-responsible
nonconformances which are detected during SCI inspection, test, fabrication or
assembly operations, or during use, SCI will ensure that the supplier takes prompt

remedial and preventive action to preclude recurrence of nonconformance,
Periodic reviews of problem summaries, failure and trend summaries, and program

status will be scheduled with each major subcontractor, MSFC will be notified

of these schedules.
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6.0 FABRICATION CONTROLS

6.1 FABRICATION OPERATIONS

All fabrication and.assembly of the SMM Instruments hardware accomplished at SCI
will be performed utilizing a family of manufacturing route sheets and shop work
requests, These records will be planned by manufacturing engineers and raviewed
by quality assurance to assure proper placement of inspection points and config-
uration, ‘These documents will reference applicable drawings, military, or SCI
specifications and/or standards to be used in the fabrication and assembly of the
hardware, Existing manufacturing standard procedures, process specifications,
quality control procedures and quality control instructions will be utilized

throughout this procurement.

6.2 W ORKMANSHIP STANDARDS
8CI process specifications shall be used as the workmanship standards to meet
the requirements of the contract during fabrication., All changes or additions

will require customer review before implementation,
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7.0 ' INSPECTION AND TEST

SCT will plan and conduct tests for all segments of manufacturing which will
ensure that contract, drawing and specification requirements are met, The program
nnd its application to all phases of the contract will provide maximum assurance
that the quality inherent in the design is maintained, Quality control procedures
or specifications and test instructions will be prepared for each required inspec-
tion or quality assurance function where an existing one might be inadequate for

a particular inspection or test, These documents will be controlled per existing
quality control procedures, They will be supplementary to details shown on draw-
ings or other production and quality assurance documents. In addition, an inspec-
tion checklist for detailed inspection operations will be prepared in the required

sequence dotermined by quality control.

Quality assurance will utilize internal specifications in preparing inspection
instructions, Every controlled quality parameter such as dimensions, finish

workmanship, performance, etc., will be inspected,

Electrical subassembly-level testing and acceptance tésting will be performed

at SCI to the SCI-generated test procedures to assure the requirements specified
by the drawing and/or contract are met,

SCI will provide for the integration of the delegated DCAS inspector's inspec-
tion of hardware and documentation as required and for the monitoring of tests,
These inspections will be predetermined points within the manufacturing flow

which will include fabrication, processing and end-item operations,

25
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In addition, SCI will prepare and maintain a preduct inspection and test flow
chart, Appendix A, indicating the location, inspection stations, control points,
und test operations for the entire phase of fabrication, processing, assembly

test and end-item operation,

The flow chart will indicate the applicable drawings, process and fabrication
specifications/procedures, test specifications, inspection instructions, work-
manship standards, ete., that will be used during the various operations, The
flow chart and subsequent changes will be furnished to the MSFC Quality Repre-

sentative (1G22) and to the delegated DCAS inspector.

Daily inspection logs will be maintained by quality control inspectors in each
manufacturing area, These log sheets will list each piece inspected and all re-
jects noted, if any, by a coded number, The daily inspection log sheets will'be
forwarded to data processing weekly, Data processing will return the data once

a week, as well as a monthly summary to the quality engineexing office. This
readout will include the number of joints/units inspected, the number accepted

and the shop efficiency for each manufacturing area. Quality engineering will
enter the monthly readout data on control charts, Plus or minus 3 sigma control
limits will be established in the form of percent defectives, using standart
statistical methods.. Charts will be updated and distributed monthly to manufactur-
ing supervision., The proéeés control charts will be monitored by quality engineer-
ing for the detection of trends, indications of problems and general process control.
Investigations and corrective acfions will be initiated imhediately. Shop perform-

ance evaluations shall be conducted per QCP 9.01, Shop Performance Evaluation.
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Weekly readout data will be reviewed by quality engineering and manufacturing
supervision for significant indications of process changes or poor shop perform-

ance, Corrective action will be taken as indicated by the available data,

7.1 INSPECTION/TEST RECORDS AND DATA

5CI will maintain records and data of all inspections and tests performed on
the SMM Instruments, These records will be made available to MSFC throughout
the performance life of the contract and for a period of three years after the

date of the contract close,

7.2 QUALITY ASSURANCE ACTION
Prior to testing, SCI quality assurance personnel will:
(a) Verify that applicable inspection and test documents are available,
(b) Ensure that requirements for selection and control of articles have
been implemented and that test constraints have been resolved,
(c) Verify that articles are identified.
(d) Verify configuration of articles.
(e) Verify that configuration ot test equipment is consistent with
articles under test,
(£) Verify that test equipment is calibrated.and such calibration will
be effective and sustained during test period,
(g) Verify that the calibration tags have current dates ~Ref. QCP 7.06.
During all testing, SCI quality assurance personnel will:
(a) Ensure that testing is accomplished in accordance with test speci-
fications and procedurés.

(b) Ensure accurate and complete recording of data and test results,
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(¢) Document nonconformances and participate in their dispositions.

Subisequent to testing, SCI quality assurance personnel will:

(2)
(b)

()

Y

(e}

()

Ensure proper disposition of articles,

Report any additional nonconformances and participate in their
dispositions.

Ensure that remedial and preventive action has been accomplished
relative to nonconformances,

Verify that test results and reports are accurate, complete and
traceable to the tested articles,

Verify tha£ post-test or final mechanical inspection has been
performed.

Will verify that the equipment log book is maintained and up-to-date.
Items, such as rubber molds or grommets, etc., which have a service

life date should be listed and the expiration date shown.

28
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8.0 NONCONFORMING MATERIAL
SCI has in effect a positive control system for nonconforming material, documented
in QCT 8,009, All nonconformances are immediately identified upon detection,
The noncohformance is detailed on reject disposition tags (RDTs) and the material
is placed in secured withholding areas pending disposition, The RDT's are iden-
tifled and controlled by a pre-stamped five-digit control number. They will be
filed by SCI work wrder and part number, The RDT is comprised of the following
information:
(a) A unique and traceable number
(b} The nomenclature and identification of the nonconforming article or
material,
(¢} A description of the nonconformance and the required characteristic
or design criteria,
{d) Cause or reason for the nonconformance
{e) Remedial actions taken or recommended
(£ Disposition of the nonconforming article or materisl
{g) Initiator of the document

(h} Signatures of authorized personnel

SCI quality assurance personnel will conduct appropriate analysis and examination
of the nonconforming articles, materials or conditions to determine the cause or
reason for the nonconformance. Review and disposition of nonconforming articles
wili be performed to the requirements of QCP 8,01, Material Review Board Actions

and QCT 8,009, Nonconforming Material Centrol.

Any requests for material delivery, repair or use-as-is, when the nonconformance
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adversely affects safety, relimbility, durability, performance, interchangeability,
woight or the basic objectives of the contract, will be submitted to MSFC within
24 hours via TWX, Formal MRB request will be submitted ASAP after analysis and
evaluation for approval, Material, having requests submitted for repair or use-
as-is, will be withheld from further processing until Contracting Officer approval

is obtained.

B.1 INITIAL REVIEW DISPOSITIONS

Nonconforming articles or materials reviewed initially by SCI quality assurance
personnel and determined to be a minor nonconformance will be subjected to one
of the following dispositions:

(a) Return for Rework or Completion of Operations, If the nonconformance

i1s in the category of 'return for completion of operations' or 'return
for rework to drawings, specifications or procedures', the article or
material shall be returned for rework or completion using established
technical documents and operations. During such rework, the article
or material will be resubmitted to normal inspection and/or test

operations,

(b) Return to Vendor. When an article or material is found to be non-

conforming on receipt, it may be returned to the supplier. SCI
will provide the vendor with nonconformance information, and assist
as necessary, to permit remedial and preventive action. The local

Govefnment Representative shall be notified if GSI is involved.

(¢) Interim Disposition., Route article for troubleshooting, fault
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(d)

(e)

8,2

isolation or failure analysis. Final disposition to be made after

completion of the interim disposition.

Submit to Material Review Board, When the dispositions as deseribed

above are not appropriate, the article or material will be submitted

to the Material Review Board (MRB) for final disposition. s

Scrap. Articles obviously unfit for use or found uneconomical to
repair shall be scrapped. The Contracting Officers Representative
(COR) and the delegated DCAS Representative shall be notified if
GST or Government Furnished Property (GFP) is involved,

MATERIAL REVIEW BOARD

The MRB will be comprised of one SCI representative whose primary responsibility

is engineering, one SCI representative whose primary responsibility is quality,

and the delegated DCAS Representative, SCI members for the MRB are selected

on the basis of technical competence and have sufficient authority to make appro-

priate dispositions of the article or material involved.

The MRB will have the following responsibilities:

(a)

®)

(e)

Determine disposition of submitted articles or materials designated
as nonconforming,

Ensure that implementation. of effective remedial and preventive
actions are documented on the nonconformance document prior to
disposition,

Provide SCI recommendations to the DCAS Represeptative

concerning nonconformance dispositions requiring his approval and
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verify implementation after approval is obtained.

() lnsure that nceurate records of MRB actlons are maintained,

MRB dispositions, other than scrap, require the unanimous agreement of the
board members., In determining dispositions, the board will consider the effect
of the nonconformance upon the intended use, review records of earlier review
actions affecting the same article or material and consider the recommendations
of personnel acting in an advisory capacity, After MRB has determined that an
initial review disposition to submit a nonconforming article or material to MRB
is appropriate, the board will specify on the nonconformance document one of the
following dispositions:
(a) Repair. When, in the opinion of the board, an acceptable repair is
possible, repair action may be authorized. Procedures will include
appropriate inspections and testg to verify the acceptability of the

repair.

{b) Scrap. If the article or material is umfit for use, it will be
disposed of in accordance with approved SCI procedures for identify-

ing, controlling and disposing of scrap.

(¢c) Use As Is, Nonconformances which do not adversely affect safety,
reliability, durability, performance, interchangeability, weight,
or the basic objectives of the contract may be accepted for use as
is. The rationale for making a use-as-is disposition will be doc-

cumented on the nonconformance report,
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8.3 CORRECTIVE ACTION
ALl nonconformances will be evaluated by quality assurance, using QCP 8,02,
Corrective Action and utilizing the investigative and corrective action logic

charts provided,

Receiving records will be utilized for analysis of quality characteristics in

ordsr to initiate requests for corrective action with suppliers or subcontractors,
when appropriate. When failure analysis indicates a high probability that

certain discrepancies or deficiencies will be repetitive, immediate corrective
action is initiated. Follow-up action is also initiated to insure that the

problem is eliminated or minimized. Personal or written communication is initiated
with the supplier by personnel delegated this responsibility by the Quality

Assurance Manager poer QCP 8.02, Corrective Action Control and Follow Up.

In-process corrective actioﬁsiare initiated on a corrective action request

(CAR): When the defects are noted to be repetitive; when the defect may

cause delays in scheduling; 1f the problem involves difficult or critical
manufacturing techniques; or in special circumstances, when the CAR is determined

to be appropriate upon analysis by the Quality Assurance Manager or his delegate.

Customer CAR's are forwarded by the recipient, to quality assurance for
immediate action., Following the evaluation, retest, or analysis of returned
articles, a complete report is issued to the customer within his prescribed
time limitations. This report answers, in detail, all of the information
requested by the customer. Interim replies will be initiated when the time

required for a full analysis is excessive.
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9,0 CONTROL OF INSPECTION, MEASURING AND TEST EQUIPMENT

SCI's culibration facility and system shall be maintained to comply with the
requirements of MIL-C-45662A as implemented by SCI QCP 7.06, Measurement and

Test Equipment Calibration.

Every tool, gauge or instrument utilized for inspection acceptance is calibrated
in accordance with an established schedule. The schedule is provided to assure
that each classification of.measuring device is choecked at an appropriate
interval to assure continuing accuracy. All measuring devices to be utilized
for the SMM Instrument hardware fabrication will be calibrated against standards
traceable to the National Bureau of Standards (NBS}, and, where consistent with
the state-of-the~art, at a tolerance no greater than 10% of the equipment being
calibrated. Any equipment that does not meet the requirements of the state-
of-the-art or a required accuracy is controlled so that repeatability and
reproducibility within specified tolerances are known at all times. Certain
articles for which SCI does not have calibration capability are sent to capable

independent laboratories whose standards are traceable to the NBS.

Mechanical and electronic measuring devices are calibrated per existing quality

control procedurss and instructions by quality assurance laboratory personnel.

A calibration record system employing EDP identifies each article by
manufacturer's name, type, SCI serial number, calibration interval required,
date due for neﬁt calibration, overdue equipment, location of the device and
a historical record of rework, re-adjustment or repair. These records are

used to modify calibration intervals when deemed necessary.
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10.0 STAMP CONTROLS

SCT has established and shall maintain a documented stamp control system.
Stamp design, usage and distribution shall be controlled by QCP 6.07, Control

of Inspection Stamps, Stamp configuration and usage is described in Figure 2,

The inspection status of all artiecles being processed through the fabrication,
production, and test arcas is clearly identified through the use of SCI inspection
stamps issued to qualified individuals, All phases of manufacturing and test
requiring inspection will receive the appropriate quality assurance stamp in.
accordance with QCP 6.09, In Process Inspection and Test and QCI 6.008,
Maintaining Inspection Status, Equipment that does not meet the acceptance
standard: «'11 be ldentified with detailed descriptions of the discrepancies

on the inspection traveler.

All in-process, preliminary, functional and qualification tests will, upon
acceptance, receive the acceptance test stamp. Articles failing to meet the
required tests will be identified by a detailed description of the failure

on the route sheet. All stamps will be traceable to the individual,
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General Acceptance

This stamp is used by QA personne!l for
acceptance of inspection operations.

QC Rejection

This stamp is used by QA persocnnel to
signify rejection cperations.

QC Test Acceptance

This stamp is used by QA test personnel
for verification of final acceptance test

of any assembly or subassemblies of which

QA monitors the test.

Calibration Stamp
This stamp is used by QA per sonnel

in the Calibration Lab to denote verifica-
tion of equipment calibration.

In-Process Test

This stamp is used by test personnel for
verification of in-process or acceptance
tests.

Test Rejection

This stamp is used by Test personnel to
signify rejection operations.

Withhold for Marerial Review T-zcz

This stamp is issued to QA persornel as
deemed necessary by the QA Maznager.
The material and/or travelers wiil ke
stamped with a "D" stamp to denoze
withheld for MRB action.

Material Review Board Acceptance

This stamp is issued to QA personnel as
deemed necessary by the QA Manpager.
This stamp will cancel the previously
mentioned "D stamp and accept the
material for use.

MRB Scrap

This stamp is issued to QA personnel 25
deemed necessary by the QA Manager.
This stamp is to denote the action taken
by the M. R. Board in the case of scrap-
ping material. The stamp will be aifixed
to the material to denote scrap.

First Article Configuration Inspection

<AhCy
100

This stamp is used by QC inspectors

whena F.A,.C,L is performed.

AT

i
COMT

INSPECTION STAMPS

This stamp is used on production orders by

stores personnel to indicate that the type of
material issued is in accordance with the work
order requirements. It is also used to validate
identificztion markings which have been trans-
ferred from Receiving Inspection Records to
Material or from one piece of material to another.



1.0 HANDLING, STORAGE, PRESERVATION, MARKING, LABELING, PACKAGING,
PACKING AND SIIIPPING

11.1 IDENTIFTCATION, HANDLING AND STORAGE OF MATERIAL

Materinls will be inspected in accordance with detailed receiving inspection
procedures prepared For each classification of incoming material. Materials
purchased are measured and tested per existing quality control procedures and
instructions to determine conformance to all drawing requirements. Materials
are physically inspected for general workmanship acceptability, Certifications
and stamped receiving reports are retained in the receiving inspection files.
Nonconforming material is routed to a withhold area to be handled in accordance
with section 8 of this plan. A record of the results of the receiving inspection
is retained in each vendor's history record. This record includes purchase
order number, number of pieces inspected, number of pieces rejected, and

disposition of rejected parts,

Acceptable articles are identified by acceptance stamping of the container,
package, or identification label. The part numbor, source of procurement,
purchase order number and certification or test report identity are retained

with the stored articles.

In-process handling of flight hardware will be in accordance with QCP6,03,
In-Plant Handling, Packaging and Shipping Inspection. Also the SMM hardware
will be fabricated in an environmental controlled atmesphere, The area will
be maintuined at sceventy-five plus or minus ten degrees Fahrenheit and 60

percent maximum relative himidity.
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Quality assurance audits of the storage area will be made at random intervals,
An audit checklist will be utilized to assure the integrity of the inspection
status and to assure that no deterioration or damage to stored articles has

ocenrred,

1.2 PRESERVATION, PACKAGING, PACKING AND SHIPPING

‘the shipping inspector is required to follow a prepared checklist to assure
thut all acceptance requirements are complete, that packaging requirements

huve been observed and that the articles and shipping containers are identified
in accordance with contract requirements, Inspection acceptance of the above
requirements will be depicted by the application of the insvection stamp on

the shipping documents,

Packaging shall be accomplished in accordance with QCP 6,03, Packaging and

Shipping Inspection.
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12.0 GOVERNMENT PROPERTY CONTROL

SC) receiving inspection shall inspect all GFP immediately upon receipt to
determine that no damage has occurred in transit and that the shipment is
complete and of the proper type. All GFP is then identified and storage and
handling procedures are imposed to preclude improper use or improper disposal

and to guard against deterioration in storage.

Functional testing is performed by qualified test technicians either prior to
or after installation or both, as required by contract and applicable specifi-

cations to determine satisfactory operation.

Periodic inspection is pevformed on all GFP during storage to detect any signs
of deterioration; to assure compliance with reinspection requirements and
limitations on time in storage; any damage, malfunction, or deterioration of
GFP prior to, during, or after installation is reported to the delegated DCAS

Representative.

"§CT shall report all unsuitable GFP to the delegated DCAS Representative,
If unsuitability is discovered during or after installation, SCI will deter-
mine the probable cause and necessity to avoid use of the material. Results

of such investipation shall be recorded and be available to the delegated

DOAS Representative,

12.1 BAILED PROPERTY

SCI shall provide adequate storage; maintenance and periodic inspection of
bailed Government property as required by the terms of the bailment agreement.
Records of bailed property shall be maintained and made available for review by

the delegated DCAS Representative.
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